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(54) [Title of the Invention] MOBILE ELECTRONIC MAIL PHONE 



(57) [Abstract] 

[Object] To provide a mobile electronic-mail phone in 
which cursor movement and data input can be easily performed 
by one hand, and which is user friendly. 

[ Solving Means] The device main unit 100 has jog dials la 
and lb which are suitable for selecting data allowed to be 
input and moving a cursor in a display part 3, and are 
disposed in an area operable by a finger when a user holds 
the device main unit 100. When using the device as a mobile 



- 2 - 



phone, the user makes a telephone call by closing a flipper 
2. When transmitting or receiving an electronic mail, the 
user opens the flipper 2. When writing a new message, the 
user selects a character by rotating the jog dials la and lb, 
the user performs kanji conversion and determines a 
character and a kanji character by clicking either one of 
the dials. When transmitting the written message, the user 
moves the cursor in the display area 3 by the jog dials la 
and lb, and clicks on a transmission icon or the like by 
either one of the jog dials la and lb. 



[ Claims] 

[ Claim 1] A mobile electronic-mail phone, which includes an 
electronic mail transmission and receiving feature in a 
device main unit and has three modes: a voice/non-telephone 
mode, a packet communication mode, and a simultaneous 
waiting mode in which transition to both the voice/non- 
telephone mode and the packet communication mode is freely 
possible, the mobile electronic-mail phone comprising: 
cursor generation means for generating a cursor; 
display means for displaying the cursor; 

at least one cursor operation means which can operate the 
cursor in the display means and is disposed in an area 
operable by a finger when a user holds a device main unit; 
and 

control means for moving the cursor in the display means 
based on the operation of the cursor operation means. 
[ Claim 2] A mobile electronic-mail phone according to Claim 
1, further comprising: when an electronic mail arrival is 
informed from the electronic mail transmission source, 
at the same time of receiving the information or after 
receiving the information, means for automatically 
connecting to the electronic mail transmission source, 
automatically receiving the transmitted electronic mail; and 
means for informing the user of automatic reception of the 
electronic mail. 
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[ Claim 3] A mobile electronic-mail phone according to Claim 

2, further comprising means for determining information on 
the moved cursor based on the operation of the cursor 
operation means. 

[ Claim 4] A mobile electronic-mail phone according to Claim 

3, wherein the cursor operation means has two mechanism: a 
rotation mechanism and a press mechanism. 

[ Claim 5] A mobile electronic-mail phone according to Claim 

4, wherein the device main unit further includes a cover 
body which is connected so as to be freely opened and closed, 
all of the display means is exposed when the cover body is 

in an opened position, and a part of the display means is 

covered when the cover body is in a closed position. 

[ Claim 6] A mobile electronic-mail phone according to Claim 

5, wherein the device main unit further includes means which 
controls starting of an electronic-mail feature in response 
to the opening and the closing of the cover body, and 
transition to non-telephone mode of the packet communication 
mode or the voice/non-telephone mode. 

[ Claim 7] A mobile electronic-mail phone according to Claim 
5, further comprising means which automatically connects to 
the electronic mail transmission source, automatically 
receives the transmitted electronic mail, and automatically 
disconnects from the electronic mail transmission source 
after completing automatic receiving in response to the 



opening and the closing of the cover body when the 
electronic mail arrival is informed in the simultaneous 
waiting mode or in the voice/non-telephone mode. 
[ Claim 8] A mobile electronic-mail phone according to Claim 
6, wherein the device main unit further includes a 
detachable memory storing software for adding a specific 
feature to the device main unit. 

[ Claim 9] A mobile electronic-mail phone according to Claim 
8, wherein the device main unit further includes a 
detachable voice-recording memory for recording voice of a 
speaker . 

[ Claim 10] A mobile electronic-mail phone according to 
Claim 9, wherein the device main unit further includes 
infrared communication means for transmitting and receiving 
data using infrared rays. 

[ Claim 11] A mobile electronic-mail phone, which includes 
an electronic mail transmission and receiving feature in a 
device main unit and has three modes: a voice/non-telephone 
mode, a packet communication mode, and a simultaneous 
waiting mode in which transition to both the voice/non- 
telephone mode and the packet communication mode is freely 
possible, the mobile electronic-mail phone comprising: 
a memory for storing all pieces of information which can be 
input; 

at least one selection operation means which allows each 
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data in the memory, and is j disposed in an area operable by a 
finger when a user holds a device main unit; 

control means which selects desired information from all the 
information in the memory by an operation to change display 
of information in a direction to one end and an operation to 
change display of information in a direction to the other 
end by the selection operation means when selecting desired 
information from a plurality of pieces of information by the 
selection operation means; and 

display means for displaying data selected by the control 
means . 

[ Claim 12] A mobile electronic-mail phone according to 
Claim 11, further comprising: when an electronic mail 
arrival is informed from the electronic mail transmission 
source, 

at the same time of receiving the information or after 
receiving the information, means for automatically 
connecting to the electronic mail transmission source, 
automatically receiving the transmitted electronic mail; and 
means for informing the user of automatic reception of the 
electronic mail. 

[ Claim 13] A mobile electronic-mail phone according to 
Claim 12, further comprising: a dictionary memory for 
storing conversion candidate information with having the 
information or a information string generated by a 
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combination thereof as a retrieval key; and 
conversion means for converting the information or the 
information string selected by referencing the dictionary 
memory into conversion candidate information based on 
information or information string selected by the selection 
operation means. 

[ Claim 14] A mobile electronic-mail phone according to 
Claim 13, further comprising means which starts the 
conversion means based on an operation of the selection 
operation means, and selects conversion candidate 
information corresponding to an amount of the operation. 
[ Claim 15] A mobile electronic-mail phone according to 
Claim 14, wherein the cursor operation means has two 
mechanism: a rotation mechanism and a press mechanism. 
[ Claim 16] A mobile electronic-mail phone according to 
Claim 15, wherein the device main unit further includes a 
cover body which is connected so as to be freely opened and 
closed, all of the display means is exposed when the cover 
body is in an opened position, and a part of the display 
means is covered when the cover body is in a closed position. 
[ Claim 17] A mobile electronic-mail phone according to 
Claim 16, wherein the device main unit further includes 
means which controls starting of an electronic-mail feature 
in response to the opening and the closing of the cover body, 
and transition to non-telephone mode of the packet 
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communication mode or the voice/non-telephone mode. 
[ Claim 18] A mobile electronic-mail phone according to 
Claim 16, in the simultaneous waiting mode or in the 
voice/non-telephone mode, 

further comprising means which automatically connects to the 
electronic mail transmission source, automatically receives 
the transmitted electronic mail, and automatically 
disconnects from the electronic mail transmission source 
after completing automatic receiving in response to the 
opening and the closing of the cover body when the 
electronic mail arrival is informed. 

[ Claim 19] A mobile electronic-mail phone according to 
Claim 17, wherein the device main unit further includes a 
detachable memory storing software for adding a specific 
feature to the device main unit. 

[ Claim 20] A mobile electronic-mail phone according to 
Claim 19, wherein the device main unit further includes a 
detachable voice-recording memory for recording voice of a 
speaker . 

[ Claim 21] A mobile electronic-mail phone according to 

Claim 20, wherein the device main unit further includes 

infrared communication means for transmitting and receiving 

data using infrared rays. 

[ Detailed Description of the Invention] 

[ 0001] 
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[ Technical Field of the Invention] The present invention 
relates to a mobile electronic-mail phone capable of 
transmitting and receiving an electronic mail using a 
display screen. 
[ 0002] 

[ Description of the Related Arts] Up to now, various kinds 
of proposals have been made for an integrated model of a 
mobile phone and a personal digital assistant. When 
importance is attached to a feature as a mobile phone, a 
small and light device having a form and design to fit in a 
hand is demanded. Whereas when importance is attached to a 
feature as a personal digital assistant, the device is 
desirable to have a full keyboard having a wide key pitch 
(distance between keys) and a large screen display. 
[ 0003] In an integrated model of a mobile phone and a 
personal digital assistant, which is shown in Fig. 14(a), 
when using as a mobile phone, the user uses a usual small- 
window display screen for displaying a telephone number, 
talk times, charges, etc. However, when transmitting and 
receiving an electronic mail as a personal digital assistant, 
the user opens a cover body (in the following, referred to 
as a "flipper") which covers the key tops, and uses a large 
display screen which is long sideways. 

[ 0004] Also, in an integrated model of a mobile phone and a 
personal digital assistant, which is shown in Fig. 14(b), a 
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display and key tops of a touch panel occupies a large area 
by using two liquid crystal screens. Thus the user uses 
this large liquid crystal screens when reading an electronic 
mail. 
[ 0005] 

[ Problems to be Solved by the Invention] In the integrated 
model of a mobile phone and a personal digital assistant, 
which is shown in Fig. 14(a), a display screen and key tops 
are disposed on the same display, and thus one piece of 
liquid crystal screen is sufficient. However, key tops must 
be displayed with minute characters in a smaller display 
screen. Furthermore, when the user inputs a message, both 
the input message and the key tops must be displayed, thus 
the display area of a key top and the interval of key tops 
to be displayed become smaller, and touch typing is almost 
impossible . 

[ 0006] Also, in the integrated model of a mobile phone and 
a personal digital assistant, which is shown in Fig. 14(b), 
key tops of a touch panel method are provided with being 
separated from the display screen using two pieces of liquid 
crystal screens, and the display and the key tops are placed 
side by side. However, with this arrangement, touch typing 
is not possible, and thus pen input becomes necessary. 
[ 0007] In this manner, in the integrated model of a mobile 
phone and a personal digital assistant, when the user inputs 
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a character, he or she must use either a touch panel on the 
screen or key tops for a telephone, thus inconvenient and 
halfway key input must be used, which has been very poor in 
operationality. Furthermore, in many models, a so-called 
electronic diary feature is forcedly added to the shape of a 
mobile phone, and thus the operationality has become far- 
fetched. 

[ 0008] Accordingly, an object of the present invention is 
to provide a mobile electronic-mail phone which has almost 
the same outer view as an ordinary mobile phone, is capable 
of telephone calling by voice, is further capable of cursor 
operation and data input with ease by one hand, and has good 
operationality. 
[ 0009] 

[ Means for Solving the Problems] In order to solve the 
above-described problems, according to the present invention, 
there is provided a mobile electronic-mail phone, which 
includes an electronic mail transmission and receiving 
feature in a device main unit and has three modes: a 
voice/non-telephone mode, a packet communication mode, and a 
simultaneous waiting mode in which transition to both the 
voice/non-telephone mode and the packet communication mode 
is freely possible, the mobile electronic-mail phone 
comprising: cursor generation means for generating a cursor; 
display means for displaying the cursor; at least one cursor 
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operation means which can operate the cursor in the display 
means and is disposed in an area operable by a finger when a 
user holds a device main unit; and control means for moving 
the cursor in the display means based on the operation of 
the cursor operation means. 

[ 0010] Therefore, when the user holds the device main unit 
by one hand, the user is provided with all the cursor 
operation means within the range of his or her fingers. 
Thus the operator can operate all the cursor operation means 
by one hand, and moves the cursor in the display means based 
on this operation. 

[ 0011] Also, there is provided a mobile electronic-mail 
phone, which includes an electronic mail transmission and 
receiving feature in a device main unit and has three modes: 
a voice/non-telephone mode, a packet communication mode, and 
a simultaneous waiting mode in which transition to both the 
voice/non-telephone mode and the packet communication mode 
is freely possible, the mobile electronic-mail phone 
comprising: a memory for storing all pieces of information 
which can be input; at least one selection operation means 
which allows each data in the memory, and is disposed in an 
area operable by a finger when a user holds a device main 
unit; control means which selects desired information from 
all the information in the memory by an operation to change 
display of information in a direction to one end and an . 
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operation to change display of information in a direction to 
the other end by the selection operation means when 
selecting desired information from a plurality of pieces of 
information by the selection operation means; and display 
means for displaying data selected by the control means. 
[ 0012] Therefore, when the user holds the device main unit 
by one hand, the user is provided with all the cursor 
operation means within the range of his or her fingers. 
Thus the operator can operate all the selection operation 
means by one hand, and selects desired information from all 
the information on the memory based on this operation. 
[ 0013] 

[ Embodiment] In the following, a description will be given 
of an embodiment of the present invention using drawings. 
Figs. 1 to 3 are diagrams illustrating outer views of a 
mobile electronic-mail phone according to the present 
embodiment. Figs. 1 and 2 are outer views in a non- 
telephone mode or in a packet communication mode. Fig. 3 is 
a diagram illustrating an outer view in a voice mode. 
[0014] As shown in Figs. 1 to 3, the mobile electronic-mail 
phone of the present embodiment includes the device main 
unit 100 and a flipper 2 connected to the device main unit 
100 so as to be freely opened and closed. The device main 
unit 100 includes devices (in the following, referred to as 
a "jog dial") la and lb for selecting information by 
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rotation and determining the information by clicking, a 
display part 3, a flash memory 4, a battery 5, IrDA i/f (not 
shown) . As shown by an imaginary line in Fig. 1, the user 
can hold the device main unit 100 by, for example, his or 
her left hand 200. 

[ 0015] Also, the mobile electronic-mail phone of the 
present embodiment has three modes: a voice/non-telephone 
mode, a packet communication mode, and a simultaneous 
waiting mode. In the voice mode of the voice/non-telephone 
mode, communication is performed by voice or by pseudo voice. 
In the non-telephone mode of the voice/non-telephone mode, 
data communication, FAX communication, packet data 
communication or the like is performed, for example, at a 
speed of 9600 bps of line control. Also, in the packet 
communication mode, transmission and receiving of electronic 
mails are performed at a speed of 28.8 kbps of packet 
control. In the simultaneous waiting mode, when receiving 
voice or the like, the mobile electronic-mail phone changes 
into the voice/non-telephone mode, whereas when receiving a 
packet, the phone changes into the packet communication mode. 
[ 0016] As shown by the imaginary line in Fig. 1, the jog 
dial la is disposed at the position where it can be operated 
by a thumb 201, and the jog dial lb is disposed at the 
position where it can be operated by an index finger 202. 
Also, for example, as shown in Fig. 4, the jog dial la and 
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jog dial lb (in the following, referred to as "jog dials 1") 
includes a disc-shaped member 8 (constitutes a rotary 
encoder) which rotates in a cylindrical direction (arrows A 
and B) on an rotational axis 0, and a slide plate (not 
shown) and a slide switch 9 which can be slid in a radial 
direction (arrows C and D) . 

[ 0017] The slide switch 9 is pressed in the direction C 
together with the slide plate. The rotational axis 0 is 
fixed with respect to the slide plate. When the jog dial 1 
is pushed in the direction of arrow D, the rotary encoder 8 
is slid together with the slide plate, pushes down the slide 
switch 9, and the switch 9 is controlled to go into an on 
state. By detecting the on signal or the off signal of this 
slide switch 9, the jog dial 1 is detected whether or not it 
is clicked. 

[ 0018] As shown in Fig. 5, the rotary encoder 8 includes 
two pieces of discs 8a and 8b, and are slid together with 
the slide plate. The disc 8a is a movable member laminated 
on the upper surface of the disc 8b, and is attached so as 
to be relatively rotated with respect to the disc 8b fixed 
to the slide plate. A pair of opposing electrodes 10a are 
disposed on the disc 8a, which rotates. When assembled, the 
opposing electrodes 10a are disposed so as to allow to 
contact, for example, 20 pieces of opposing electrodes 10b 
provided along the circumference of the disc 8b. Also, the 



- 16 - 



opposing electrodes 10b are formed such that the electrodes 
of the inner circumference is a little shifted from the 
electrodes of the outer circumference. The contact . resistor 
between the opposing electrodes 10a and opposing electrodes 
10b changes in accordance with the rotation of the disc 2a, 
which rotates. By this arrangement, the output in 
accordance with the angle of the rotation of the disc 10a 
can be obtained. 

[0019] Figs. 6(a) and 6(b) are signal waveform charts 
illustrating the output waveforms from the rotary encoder 8. 
As shown in Figs. 6(a) and 6(b), when the jog dial 1 is 
rotated in the direction A, the electric potential output 
from the opposing electrodes are such that, as shown in Fig. 
6(a), the electric potential of the inner circumference 
falls to ground first, whereas, as shown in Fig. 6(b), when 
the jog dial 1 is rotated in the direction B, the electric 
potential of the outer circumference falls to ground first. 
Thus, by detecting which of the electric potential of the 
inner circumference and the electric potential of the outer 
circumference falls first, the direction of the rotation of 
the jog dial 1 can be detected. Also, the amount of the 
rotation of the jog dial 1 can be detected by counting the 
number of the pulses output from the electrode of the outer 
circumference . 

[ 0020] The jog dials la and lb described above have two 
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functions- The two functions will be described using Figs. 
7(a) and 7(b). The first function is the input of 
characters, etc. and the kana-kanji conversion. By rotating 
the jog dials la, a kana character in a lateral direction of 
the Japanese syllabary of Fig. 7(a) is ^selected using the 
output pulses from the rotary encoder 8, and by clicking the 
jog dials la, the kana character string or the converted 
kanji character, which has been determined by the on signal 
or off signal of the slide switch 9, is fixed. By rotating 
the jog dial lb, a kana character in a longitudinal 
direction of the Japanese syllabary of Fig. 7(a) is selected 
using the output pulses from the rotary encoder 8, and by 
clicking the jog dials la, kana-kanji conversion candidates 
are displayed in the display part 3 in sequence using the on 
signal or off signal of the slide switch 9. Also, by 
simultaneously rotating the jog dials la and lb, it is 
possible to select a character in an oblique direction of 
the Japanese syllabary of Fig. 7(a). 

[0021] The second function is a mouse function. Fig. 7(b) 
shows the way of the cursor movement from the direction of 
the movement and the amount of the movement of each rotary 
encoder 8 of the two jog dials la and lb. The two jog dials 
la and lb execute moving forward, reverse, up, and down in 
an X direction and a Y direction, respectively, and when the 
jog dials la and lb are simultaneously moved, the cursor 
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directly moves in an oblique direction. The clicking of the 
jog dials la and lb correspond to left button and the right 
button of a mouse, respectively. 

[ 0022] As shown in Fig. 1 or Fig. 2, the flipper 2 is 
connected to the device main unit 100 so as to be freely 
opened and closed, all of the display means 3 is exposed 
when the flipper 2 is in an opened position, and a part of 
the display means 3 is covered when the flipper 2 is in a 
closed position. Also, as shown in Fig. 3, the front 
surface of the flipper 2 is provided with a keypad 7. A 
telephone number is input by this keypad 7 in the voice mode. 
Also, as shown in Fig. 1 or Fig. 2, a small window 2a is 
provided near a receiving part. In this small window 2a, a 
date, a telephone number, etc. are displayed in the voice 
mode. Also, the opening and the closing of the flipper 2 
controls to start an electronic mail application program. 
Also, since the flipper 2 is closed in the voice mode, it 
serves to prevent the display part 3 from being damaged. 
[ 0023] The display part 3 is a liquid crystal screen 
provided on the front surface of the device main unit 100, 
and is about the same size as the device main unit 100. 
When the device is used as a normal mobile phone, the device 
is covered by the flipper 2, and displays the receiving 
status of a radio wave, a date, a telephone number, etc. 
logitudinally in the small window 2a. When the flipper 2 is 



- 19 - 



opened, the large oblong liquid crystal screen is displayed. 
[ 0024] As shown in Fig. 3, the flash memory 4 is detachably 
attached to the device main unit 100, and stores an 
application program. Since one application program or more 
is implemented in one flash memory 4, by purchasing a flash 
memory 4 for an electronic mail application which the user 
usually using and a flash memory 4 providing an electronic 
diary function, and inserting it to the device main unit 100, 
the user can add his or her favorite functions, or execute 
various functions included in the electronic diary. Also, 
the version up of application programs can be timely 
performed. 

[ 0025] Also, when performing personal-computer 
communication, the user used a flash memory 4 for personal- 
computer communication. At initial use time, only by 
setting a desired application in a so-called "communication 
setting" screen, the user can easily perform the personal- 
computer communication, because the other settings such as a 
modem setting, etc. are already completed by default. 
[ 0026] Also, when recording voice for a long time, the user 
can record a large volume of message recording using a flash 
memory 4 for a large volume of message recording. That is 
to say, the user can use the device as a voice mail using 
the message recording function of the mobile phone. Also, 
for the user who wants to many mails and a great amount of 
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data, the user may use a flash memory 4 having a large 
volume of ROM. When this flash memory 4 becomes full, or 
the data is transferred to a personal computer or the like, 
the data can be transferred by the IrDA (Infrared Data 
Association) i/f. In this regard, the device main unit 100 
is provided with a plug & play function which recognizes and 
operates the flash memory 4 for application when the power 
is turned on. 

[ 0027] The battery 5 is provided, for example, on the back 
surface of the device main unit 100, and supplies power to 
the device main unit 100. 

[ 0028] Next, a description will be given of a circuit block 
diagram which controls character input and cursor movement 
of the mobile electronic-mail phone according to the present 
embodiment using Fig. 8. As shown in Fig. 8, the circuit 
for controlling character input and cursor movement includes 
two jog dials la and lb, a display part 3, a control part 6, 
a memory 7, and an input buffer, a program memory, etc., 
which are not shown in the figure. 

[ 0029] The memory 7 includes a fixed memory 7a, a kan j i 
dictionary 7b, and the like. The fixed memory 7a stores a 
plurality of Kana characters, for example, the Japanese 
syllabary as shown in the concept diagram in Fig. 7(a). 
[ 0030] The kanji dictionary 7b includes, for example, a 
read-only memory, and contains a table for storing a kanji 
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corresponding to the Kana character string selected from the 
fixed memory 7a. The input buffer temporarily stores Kana 
characters selected in the fixed memory 7a. The program 
memory stores means which retrieves the kan j i dictionary 7b 
in accordance with the content of the input buffer, and 
converts the input "Kana character string" into "kanji, 
etc. " . 

[ 0031] The two jog dials la and lb, the display part 3, a 
memory 7, the input buffer, the program memory, etc. are 
connected to the control part 6. Also, the output of each 
rotary encoder 8 and slide switch 9 of jog dials la and lb 
is supplied to the control part 6, and the control part 6 
performs various control based on this output. 
[ 0032] Fig. 9 is a general circuit block diagram of the 
mobile electronic-mail phone according to the present 
embodiment. Both the JOG la and JOG lb inputs data to a CPU 
ASIC 6 in the same manner as Keypad 11. Up, down, forward, 
and reverse operations are determined by software, and a 
"Kana character" is identified by the change of the address 
counter. The slide switches of the JOG la and JOG lb are 
recognized by the CPU ASIC 6 in the same manner as one of 
the keys, and thus the functions of "shift", "kanji 
conversion", and "determination" are executed depending on 
the situation. 

[ 0033] In the mobile electronic-mail phone according to the 
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present embodiment, voice and packet communication is 
simultaneously received by a control physical channel. By 
voice transmission/receiving or packet communication calling, 
the phone transits into the voice mode (communication 
physical channel) or the packet communication mode (packet 
communication physical channel) . When the phone has 
transited into the packet communication mode, the 
communication protocol control is performed by the software 
in Digital ASIC 12 and System MEMORY 7. 

[ 0034] A Removable Flash Memory 4 contains an application 
program conforming to a specific OS (Operating System) for 
adding an application feature, and is physically connected 
to the external bus of the CPU ASIC 6. When the application 
is started the main program of the CPU ASIC 6 refers to the 
Removable Flash Memory 4 . 

[ 0035] Next, a description will be given of the case where 
the mobile electronic-mail phone transits into the voice 
mode, and voice conversation is performed. The voice signal 
input from the MIC 17 is amplified by an Amp 15. This 
amplified voice signal is supplied to a Converter 14, and 
the analog voice signal is digitized. The digitized voice 
signal is supplied to a DSP (Digital Signal Processor: 
digital signal processing part) 13. The DSP 13 high 
performs efficiency encoding (data compression) on the 
signal by a predetermined algorithm, and the signal is 
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output to the Digital ASIC 12. The Digital ASIC 12 
processes the channel coding, error correction, etc. of the 
layer 1 of the communication protocol, returns this signal 
to the Converter 14 once again, converts the signal into 
analog, and outputs it to an RF Modulator 25. 

[ 0036] The CPU ASIC 6 performs control of the layer2 of the 
data link of the communication protocol, wireless control, 
call control, the layer 3 of movement control, etc, and 
control of each device. Also, the CPUASIC 6 contains an 
IrDA modulation part, IrDA demodulation part, UART, etc., 
and is connected to the IrDA transceiver 10. The IrDA 
transceiver 10 is an element produced by the integration of 
an emission unit containing infrared emission diode and a 
driver and an emission/photo acceptance unit containing a 
photo diode and a detector. A system software is installed 
in the IrDA transceiver 10 to enable inputs/outputs to and 
from the CPU ASIC 6, and perform data communication with an 
IrDA of a notebook personal computer and the like through 
application software . 

[ 0037] The RF Modulator 25 modulates the high-efficiency 
encoded voice signal based on the oscillation frequency 
output form a Synthesizer 22 on the basis of the control 
signal of BBi/f23. The modulated voice signal is supplied 
to a Power Amp 18, and is amplified by the control of a 
Power Control 24. The amplified voice signal is transmitted 
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from an Rx/Tx 19b antenna through a Circulater 19c. In this 
regard, the Circulater 19c controls so that the transmission 
signal goes only to the route of the Rx/Tx 19b antenna, and 
adjusts the signal not to go to the route of the receiving 
side . 

[ 0038] Also, this digital mobile phone performs space 
diversity receiving by an Rx 19a antenna and the Rx/Tx 19b 
antenna, and stronger radio wave of the caught radio waves 
is selected, and supplied to an FE 20. The FE 20 amplifies 
the supplied radio wave, and supplies it to a MIX/IF 21. 
The MIX/ I F 21 mixes the amplified signal with the 
oscillation frequency output from a Synthesizer 22, and 
converts into an intermediate frequency. The signal 
converted to the intermediate frequency is processed by the 
Digital ASIC 12, the DSP 13, and the Converter 14, and is 
detected, undergoes to digital signal error correction, 
voice demodulation, digital/analog conversion, and is 
changed to an analog voice signal. This analog voice signal 
is amplified by an Amp/PS 15, and is output as the voice of 
the other party from the Speaker 16. 

[ 0039] Fig. 10 is a general functional block diagram of the 
mobile electronic-mail phone according to the present 
embodiment. In Fig. 10, the voice signal input from the 
microphone 17 is supplied to the voice encoder 13b. The 
encoder 13b digitizes the analog voice signal, and high- 
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efficiency encodes (data compresses) the digitized voice by 
a predetermined algorithm in order be difficult to be 
affected by the transmission path, and is output to the 
channel encoder 12b. The channel .encoder 12b performs 
channel encoding of the layer 1 of the communication 
protocol, etc., and outputs this signal to the modulator 25. 
[ 0040] The CPU 6 controls overall system such as man- 
machine interface, communication control, execution of 
application software, management of each device, saving 
power management, and the like. 

[ 0041] The modulator 25 modulates high-efficiency encoded 
voice signal. The modulated voice signal is supplied to the 
transmission part 18. The transmission part 18 amplifies 
the modulated voice signal, and transmits it from the Rx/Tx 
19b antenna. 

[ 0042] Also, the mobile electronic-mail phone according to 
the present embodiment performs diversity receiving after 
detection. The radio wave caught by the Rx 19a antenna and 
the Rx/Tx 19b antenna is supplied to the selection part 3c 
through the receiving part 3a and the detector 3b. The 
selection part 3c selects a stronger radio wave, and 
supplies it to the channel decoder 12a. The supplied signal 
is processed by the channel decoder 12a, a voice decoder 13a, 
a CPU 6 undergoes amplification, intermediate frequency 
conversion, error correction, voice demodulation, 
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digital/analog conversion, etc., and is finally converted 
into an analog voice signal. This analog voice signal is 
output from the speaker 16 as the voice of the other party. 
[ 0043] In the following, a description will be given of the 
mobile electronic-mail phone having the above-described 
structure. 

[ 0044] The phone has almost the same outer view, size, 
weight as those of the known mobile phone. When the power 
is on and the flipper 2 is closed, the phone is in the voice 
mode, and as shown in Fig. 3, a date, a telephone number, 
etc. are shown lengthwise. The voice and packet 
communication control conforms to the STD-27 standards in 
Japan . 

[ 0045] When inputting a new message using the mobile 
electronic-mail phone according to the present embodiment, 
as shown in Fig. 1, the user holds the device main unit 100 
by one hand, and opens the flipper 2 first. Then when the 
user rotates the jog dials la and lb in a predetermined 
direction by fingers of the one hand holding the device main 
unit 100 to move the cursor to the message area in which 
characters, etc. are displayed, and then clicks, the cursor 
goes into a kanji conversion mode shown in Fig. 1. When in 
this kanji conversion mode, two dials la and lb become 
retrieval dials in an X direction and a Y direction, 
respectively. Thus it is possible to specify a Kana 
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character by rotating the jog dials la and lb in a 
predetermined direction by fingers of the one hand holding 
the device main unit 100, 

[ 0046] Specifically, when the rotary encoders 8 of the jog 
dials la and lb are rotated in Fig. 8/; .'the output pulses are 
supplied to the control part 6 in accordance with the amount 
of the rotation, and Kana characters in the fixed memory 7a 
are shown in sequence in the display part 3. When the jog 
dial la is clicked, an on signal appears from the slide 
switch 9, this output is supplied to the control part 6, the 
Kana character on the coordinates is stored into the input 
buffer, and the cursor in the display part 3 is moved to the 
right- By repeating the rotation of the jog dials la and lb 
and the clicking of the jog dial la, the Kana character 
string as reading is input. After the Kana character string 
as reading is input, when the jog dial lb is clicked, the 
status goes into a kanji conversion mode. In the kan j i 
conversion mode, at each clicking of the jog dial lb, kanji, 
etc. stored in the kanji dictionary 7b is retrieved in 
accordance with software stored in the program memory using 
the Kana characters in the input buffer as a retrieval key, 
and kanji, etc. of the conversion candidates are displayed 
in the display part 3 in sequence. By clicking the jog dial 
la when the desired kanji is displayed, the relevant kanji, 
etc. is determined. In this regard, in this embodiment, the 
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input of characters as reading is performed by the clicking 
of the jog dial lb. However, it may be done by the clicking 
of the jog dial la. .Also, kanji conversion is performed by 
the clicking of the jog dial lb. However, it may be done by 
the clicking of the jog dial la. Also, it may be done by 
the rotation of either one of the jog dials la and lb, or 
both of them. 

[0047] Next, a description will be given of an example of 
the operation when writing a new message using Figs. 11(a) 
to 11(f). 

[0048] Figs. 11(a) to 11(f) illustrates a process when 
inputting the characters "KE1TAI". As shown in Fig. 11(a), 
when inputting the characters "KEITAI", since the Kana 
characters thereof is "keitai", first the user rotates the 
jog dials la and lb, and selects the Kana character "ke". 
After selection of the Kana character "ke", when clicking 
the jog dial lb, the Kana character "ke" is determined, and 
the cursor moves to the next column. In the following, in 
the same manner, the user rotates the jog dials la and lb, 
and selects the Kana character "i". After selection of the 
Kana character "i", the user clicks the jog dial lb. In 
this manner, by repeating the operation of selecting a Kana 
character by rotating the jog dials la and lb and clicking 
the jog dial lb, a Kana character string "keitai" is input 
as shown in Fig. 11(b). When the Kana character string 
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"keitai" ha been input, the user double-clicks the jog dial 
lb as shown in Fig. 11(c). When the jog dial lb is double- 
clicked, the status is changed into the kan j i-conversion 
mode. In the kan j i-conversion mode, when the user clicks 
the jog dial lb, as shown in Figs. 11(c) to 11(e), 
conversion candidates corresponding to the input string, 
that is to say "KEITAI ( form) " and "KEITAI (mobile) " are 
displayed in sequence. In this regard, if the dictionary 
has a learning function, the order of the conversion 
candidates is updated according to the use frequency. If a 
desired "KEITAI" appears, as shown in Fig. 11(e), when the 
user clicks the jog dial la, the desired conversion 
character string "KEITAI" is input. 

[ 0049] Next, a description will be given of the status 
transition of call control. 

[ 0050] In the mobile electronic-mail phone of the present 
embodiment, for example, as shown in Fig. 12, by a packet 
communication call, the mode is changed from "simultaneous 
receiving mode" to "packet communication mode". By calling 
or receiving, the mode is changed into "voice/non-telephone 
mode", and the user makes a voice telephone call or ends a 
call. Also, when there is a voice call during " packet 
communication mode", the mode is changed into " voice/non- 
telephone mode", and the user makes a voice telephone call 
or ends a call. 
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[ 0051] Also, by opening the flipper 2, the large oblong 
liquid crystal screen (display part 3) appears, and the 
application program in the inserted flash memory 4. Then an 
automatic calling is made and automatically logged in. If 
there is a new mail, a "notice" sound is given and the 
screen shown in Fig. 2 appears. 

[0052] Also, when the user opens the flipper 2, an Internet 
electronic mail application is started. Next, when the user 
indicates "Checking mail" (not shown) by the pointer and 
clicks on the jog dial la, an automatic calling to the 
contracted provider, ID confirmation, and password 
confirmation are performed. If a new mail has been arrived, 
the mail is immediately transmitted, and the screen shown in 
Fig. 2 appears. 

[ 0053] Also, the user may always connect to a provider, 
always maintain data receiving status, and when a new mail 
has arrived, the mail arrival information may be immediately 
given from the speaker. In this regard, the mobile 
electronic-mail phone of the present embodiment can be used 
in high-speed data communication mode (for example, a line 
speed of 9600 bps) besides in packet communication mode. 
However, in this case, the phone should not be always 
connected to the provider, and thus when the flipper 2 is 
closed, the line may be disconnected. 

[ 0054] Also, as shown in Fig. 13, in the simultaneous 
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waiting mode or the voice mode, mail arrival may be informed 

(51) by the provider. Then the user may open the flipper 2 

(52) , change the mode into the packet communication mode or 
the non-telephone mode, dial up the provider (S3), and fetch 
the received mail (S4) . 

[ 0055] Also, as shown in Fig. 13, when mail arrival is 
informed from the provider (S5), simultaneously with being 
informed or after having been informed, without opening the 
flipper 2, the phone may automatically dial up (S6) , connect 
to the server of the provider, read mails (S7), hook dial 
(disconnect packet communication) simultaneously with 
completion (S8), and display mail reception (S9) in the 
closed window 2a of the flipper 2. 
[ 0056] Also, as shown in Fig. 13, when manually 
transmitting an electronic mail, the user may open the 
flipper 2 (S10), dial up to the provider (Sll), write an 
electronic mail (S12), and transmit the electronic mail 
(S15) • Also, the user may open the flipper 2 (S10), write 
an electronic mail (S13), dial up to the provider (S14), and 
transmit the electronic mail (S15) . 

[ 0057] In this regard, in the mobile electronic-mail phone 
of the present embodiment, the flipper 2 is provided on the 
device main -unit 100, and a numeric pad is provided on the 
flipper 2. However, a numeric pad may be directly shown in 
the large liquid crystal screen of the display part 3 
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without providing the flipper 2. In this case, the device 
main unit becomes light in weight, and it is possible to 
promptly transit into the voice mode and non-telephone mode, 
or the packet mode, because of the absence of the opening 
and the closing of the flipper 2. 

[ 0058] Thus, according to the mobile electronic-mail phone 
of the present embodiment, two jog dials la and lb, which 
allow the use of both the mobile phone and the mobile 
electronic-mail phone at the same time, a full keypad, etc. 
is unnecessary. Therefore, it is possible to provide a 
function of performing character input and kanji conversion 
and a mouse with only the two jog dials la and lb. 
[ 0059] 

[ Advantages] As described above, according to the mobile 
electronic-mail phone of the present invention, the phone 
includes cursor generation means for generating a cursor; 
display means for displaying the cursor; at least one cursor 
operation means which can operate the cursor in the display 
means and is disposed in an area, operable by a finger when a 
user holds a device main unit; and control means for moving 
the cursor in the display means based on the operation of 
the cursor operation means. Therefore, the user can operate 
the cursor operation means by one hand, and there is an • 
advantage in that, even in a situation where the operation 
of the mobile electronic-mail phone is difficult such as 
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while walking or being in a vehicle, in particular, when 
exchanging electronic mails in a non-telephone mode or 
packet communication mode, the user can freely operate the 
cursor in the display means. 

[ 0060] Also, according to the mobile electronic-mail phone 
set forth in Claim 3 of the present invention, in addition 
output the advantage described above, there is an advantage 
in that after the cursor is moved to the target place, the 
user can determine the target information on the cursor by 
directly operating without detaching his or her hand from 
the cursor operation means. 

[0061] Also, the mobile electronic-mail phone includes: a 
memory for storing all pieces of information which can be 
input; at least one selection operation means which allows 
each data in the memory, and is disposed in an area operable 
by a finger when a user holds a device main unit; control 
means which selects desired information from all the 
information in the memory by an operation to change display 
of information in a direction to one end and an operation to 
change display of information in a direction to the other 
end by the selection operation means when selecting desired 
information from a plurality of pieces of information by the 
selection operation means; and display means for displaying 
data selected by the control means. Therefore, the user can 
operate the selection operation means by one hand, and there 
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is an advantage in that, even in a situation where the 
operation of the mobile electronic-mail phone is difficult 
such as while walking or being in a vehicle, in particular, 
when exchanging electronic mails in a non-telephone mode or 
packet communication mode, the user can promptly select the 
target information to easily input information without 
detaching his or her hand from the selection operation means. 
[ Brief Description of the Drawings] 

[ Fig. 1] Fig. 1 is an outer view of a mobile electronic- 
mail phone according to the present embodiment when the user 
writes a new message in a non-telephone mode or in a packet 
communication mode. 

[ Fig. 2] Fig. 2 is an outer view of the mobile electronic- 
mail phone according to the present embodiment when the user 
receives a new message in a non-telephone mode or in a 
packet communication mode. 

[ Fig. 3] Fig. 3 is an outer view of the mobile electronic- 
mail phone according to the present embodiment in a voice 
mode . 

[ Fig. 4] Fig. 4 is a plan view illustrating a general 
mechanism of a jog dial. 

[ Fig. 5] Fig. 5 is a plan view illustrating the structure 
of a rotary encoder. 

[Fig. 6] Figs. 6(a) and 6(b) are signal waveform charts 
illustrating the output waveforms from the rotary encoder. 
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[Fig. 7] Fig. 7(a) is a concept diagram of the arrangement 
of "Kana characters" on a fixed memory. Fig. 7(b) is a 
concept diagram of the cursor movement in a display part 
(display means) . 

[ Fig. 8] Fig. 8 is a circuit block diagram controlling 
character input and cursor movement. 

[ Fig. 9] Fig. 9 is a general circuit block diagram of the 
mobile electronic-mail phone according to the present 
embodiment . 

[ Fig. 10] Fig. 10 is a general functional block diagram of 
the mobile electronic-mail phone according to the present 
embodiment . 

[Fig. 11] Figs. 11(a) to 11(f) are diagrams illustrating a 
process of character input of the mobile electronic-mail 
phone according to the present embodiment. 
[ Fig. 12] Fig. 12 is a state transition diagram of the 
mobile electronic-mail phone according to the present 
embodiment . 

[ Fig. 13] Fig. 13 is a flow illustrating states of manual 
or automatic electronic-mail transmission/receiving of the 
mobile electronic-mail phone according to the present 
embodiment . 

[Fig. 14] Figs. 14(a) and 14(b) are diagrams illustrating 
an integrated model of a known mobile phone and a personal 
digital assistant . 
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[ Reference Numerals] 

la ... first jog dial (first cursor operation device and first 
selection operation device) , lb ... second jog dial (second 
cursor operation device and second selection operation 
device) , 3 ... display part (display means) , 100 ... device main 
unit 
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iaa- 

la, lb ... JOG DIALS (CURSOR OPERATION MEANS, SELECTION OPERATION MEANS) 
3 ... DISPLAY PART (DISPLAY MEANS) 
100 ... DEVICE MAIN UNIT 
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l:2ft^R«8a, 8 btc£9«/&£*LT:fc<9. *^>f 
K«t-#l^?>f KS*lS. ^ORS8a|j;P3S8b 

s*LfcR« 8 b \z# LxnMmzmm l#6 «t 5 «9 

^tt^>n5 0 [MtW-SR«8 afdte, lm^^ff^m^l 
0 a#Rtt&*lT^5 0 :©»lRltil0af4, 11*4 
Tfc£#, R«8 bORJB^»oTKItfeiLfc«*.«2 
Oia^^f^m^i 0 b 4:«ftkU#SJ:5*c4S*L-Ci/^ 

0 a kttfammi 0 b b<D&ffl&m±. 01t6RS2 
■ aOHBca:i:t«ftt5o rtLicJ;^, RSlOaO 

[0019] 16 (a) , (b) n-^yxyn- 
^8 3&»6©UA**4:*-*-«#ai*H"e*)* 0 HI 6 
(a) , (b) K7jk-t£?\Z s i?a yy^-YsUi&ACD 

T#z<D\ztti^ B<D^m\z\B\-rtme (b) \z^mm 

[0 0 2 0] llERSL^3Wt;Ha, 1 b fC 

r±, 2ooD«fiE^&5a i7 (a) , (b) ££iv>-rr 
aw^a^aBifcowtB-cfca. ^ 3 wt/naii 

ffl^/U^fwi: 0, H7 (a) (O5 0ff-^0«* 
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3i^ = — ^8^P>^a^VU^|^J: 9, 0 7 (a) CO 5 

Sc*£*^£"£5 0 v'aWt/Ha, 1 b 

I^C|n]»j£i±6<^ IE 7 (a) (D5 0%^ — 7^(D-y 

[0 0 2 1 ] 2o@0«|j:-7^i^5 0 HI 7 
(b) tt, 2o^aWir/Ha, 1 b ^iL^tlCO 

/Ha, lbll ^-etLX^fRj, Y#|Rltf>y;*-!7 — 

a, lb^Dy^ft ^^ft^*^^^, q& 

[0 0 2 2] 7 y S'AS 2 tt, HI 1 XteHi 2 as^f cfc 5 

*MESt«**l 0 0^B!Hllgftjz«9ftttb, yy 
y^2©Blffi«T7B;, lffll&*^«3<D<feSfl«:BUiU 7y 
^^2^Hffi«^fi«rlE*^Sa5 3(0— «Sr«5o X, HI 
3 5tc, y y 0>Hfrffifcf±*— K7^ 

BBlXW:Bl2 3fl**-t-J: o\^, 'bM2 a jWRtt&ftTi^ 

K(owjcwt7 y y^2iiracrv^^r% £**a$3 
[0023] 3 ^m** i o o vmmicmx- 

[0 0 2 4] 77^/Va^^y4{i > HI 3 t*7jk'i~£ 0 
7^ y ^r-v'g yT'o ^7^SrftttLTV^, — otf>y 

y viszL*^}) 4 sett— oj^_bcor^y v-3 y^cr 
^#^^«ttTv>5m j f 1 ^— /ur-^y <jr— y 3 y/sy 

77*>a^^y 4^i^iii^f57 7 7^a 

^y4 ^BAL, ^g^ft: 10 0 \Z&bb&t?Z t 

yy b<Ds<—i/3 ^Ty-f\>9<< Ay— ^5 



8 

[0025] ^y = yaflr*fT5*«:, ^y = > 
miBm? ? 4*®Lm-tz>o ®&x®im-rz> 

[0 0 2 6] *F<Z>a»«r«l»IBfTV^v^W:, 
»o77r>a>*y 4*f£ffli-ttfifiv>L, r<z>y^ 

**»»£-frfcl^4:#«:, IrDAdn 
frared Data Association) i 

0 OKte, m^Aofc :07yj ^r— 

^ay|77r>a^U4» i!jf^i-5^^^& 

[0 0 2 7] /<yy"]} 5(4, 1 0 0 <7>H 

Bfc«;fc&*L-Ci3 9. £i@:«£l 0 0{:tf^Mt 

[0 0 2 8] fcic, BB8<:AV^-C3tc|tlK«ttMott«« 
A*^J:t/^-y/u»»S:fBJ»"rsiHlBf4, 2oco>?3 

-v^ la, lb, 3 , mwm 6 . * y 

7. m^U^v^A^^^yriBj:UJy , n^^A>^y ^ 

[0029] >^y 7(1 y 7 a , 7 

ftX^SrlEiSLTfcD, «*tfH 7 (a) (OttdrH^^ 
[0 0 3 0] m*»97 bf4, W*«R*aiL*ffl^* 

A^^yrtes tfj|E@^>^y 7 a^feWiS 
*tfc^4***r— B*ftf::^;t-C3o< 0 ^n^A^^y 
(w(4, WEA^y^r^rtW-JClSTiWlEai^*? 

[o o 3 1] mmu6\a$, 2o(^^3 wt/n 

a, lb, **»3t, ^^ey 7i, AA^77r, y° 

a, 1 bCO^n-^tl^n— ^ y m^n— ^8, ioir/, 
^7>f K^>C ^^9 0U*dsWj(&Six, ^cotti^(-S<5 

[0 0 3 2] H 9 f4> **lt»*«0»*«-f > — /U* 
B«<0«»EIB^By^ia-efcS. JOG la, JOG 
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lbtl ^1* tit CPU ASIC6l:Keypadl 

<?>'*m*mik'tz>z k\c£9* ra>4jt!*:j <o*trfe& 

■C*5o JOGla, J0GlbO77>f K^yfli 
^ — CO — o Lt, «CPU ASIC6CSUS 

<Z>flMB*rJtfr*-3 D 
[0 0 3 3] **16»««©|)|#«-?^--/U«B«tt, 

HilCJ:^ K S>5i^ 

Digital ASIC12MSystem ME 
MOR Y 7cO^Oy 7 b V^T MTjIfll h = /Mgfjflf 

[0034] Removable Flash Mem 

^COO S (Operating System) ScflSttL 

l:iiCPU as i c 6 co^ffl$^*{c^M£ax, CPU 

AS 106(7)^^^0^7^^ 7^ !J -jr — is a is 
€ft Lfc^F^, Removable Flash Me 
mo r y 4 3r#as-T5 0 
[0 0 3 5] ScM, m^m^t -^MIHI^f^- K 
i-»»U *^aB«rfT5»^*:RW^5. Mici 7 
d»bAA*ixfc#FfS#tt, Amp l 5lcJ; OltBStt 
5 0 wOJtMdfLftiV^rft ^H2. Converterl 

5 0 r^v^^Mt:^tufc^ff#iiDSP (d i g i 

tal Signal Procecer: t^^/HB 
-*§-&HSB) 13iCft|&SixS. DSPl3(t ffifecDT 

A,*y x±T*mmmtt*it: (^-^jbe*) u Di g i 

tal A S I C 1 2 CttiM^o Digital A 
S I C 1 2 (1, aiff h =/KZ>U-fir 1 wft^^^ 1 

^<50ff-§-£^U<C onverterl T^a 
^Sfett, RF Modulator2 5 fctttfrt- 

[0036] CPU AS IC6I1 iiff^n ha;KZ) 

PUASIC6|:fl I rDA»M rDAH 
SIS, UART^jdSftraSftTiSO, I rDAl>7^ 
^10 £gMS£*lTV>5e I r DA h7>^l 0 

= y h*r— »Sl^Lfc*-¥--e*>9, CPU ASIC6 
h^y^V^co I r DA^ia^cor^ 3 
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y >5r-^ 3 yy7 htr^LTT*— ^aitifts-e#« «fc 5 

^r^y? h^f^y^ h-;Ht$)6o 
[0037] RF Modulator25B\ SfflE* 
flB*W»{tSftfc*J»«#«r, BBi/f 2 3 05»J«« 
#f-X<5< Synthesizer2 2 fl><btttfj StlS 

w e r Am p 1 8 Power Cont 

r o 1 2 4<Dmffl\Z£Q*£m£1nZo fcWSUfcWWi 
Circulaterl9c ^URx/T x 
1 9 bT^^biSfSSnSo **5, C i r c u i a 
t e r 1 9 eft, SHlfl-^Rx/Tx 1 9 bT^ft 

[0 0 3 8] Sfc, r^fy^/u«fflg{j;, Rxl9 
a TVv^jo £l>*R x/T x 1 9 bTyftt^^ 

v^mttdsaiiRSixFE 2 oKmifcztiz, fe2o^ 
ztitzm&zmm lm i x/i f 2 1 ^ms-r^o 

MIX/IF21I1 mm^fttzm^Z Synthes 
i z e r 2 2^bfflA*n«**JB«*ta'frLr*IB 

igital ASIC12, DSP13, Conve 
r t e r 1 4 «fc 9 «LJ£ $ ft, f^^/Hff^l^ 

^tWfffiAmp/P S 1 5{Z£ 9i|(B*ix, Spe 
a k e r 1 6 J&*&tt**0>**4: UTE^ £ ft3 0 

[0039] in i o w=, *mmmmm<Dmmm** 

1 7 A* $ ft 7j?>f^zn>=r — 
^1 3 bl£0W&£ft5 o ^7xy=2-^i3bfl T 
^n^<&*7*«4§-£^*/WfcU CC0^*/Wfc:£ft 

ft^/Vxy3-^i2b}:tl]M5 0 ^j*/UaL>-=3 
[0 04 0] CPU6(t ^y-ev'Wy^7x-^^ 

aHtfflfflU r^y -jr— > 3 yy7 ho*ff, €-r^-f* 

-/u-r^o 

[0 0 4 1] 5 w\ »IB*«*ffcSftfc#«i 

R x/Tx 1 9 b7yrt^f)^ft6 a 
[0 0 4 2] *Hl£»llgW^ai»«^> 

tttlfc^f^-^MMMrfToT^*. Rxl9 
a7^ft^J:t;Rx/Tx 1 9 b T>7"i"Ct hz.1t 
S&tegff SB 3 a , tftjftS 3 b ^r^r LnR8 3 c Kffc 
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^f^-^l 2 a, ^^fn-yna, CPU 6 
[0 0 4 3] KT, ±E«*^|«#«^^-/umS*(© 

fWBMMi-t-s. 

[0 0 4 4] *MK, t-fX, X*#(cie3eojft4Hr«e2: 

iiff»J»fi. 0*t?*JltfSTD-2 7©^^^-K 

[0 0 4 5] *HJ£?gffiWO»Sffi?«^^-/u«lS«IS:ffl 
^t, yt-s;tAAt5t*ft 0li:^t«J: 

K-^CO^-Cv^ 3 ^^>r ■VvV' la, lb *3fS^*[pJtClHl 

KfcfcS. r Kfclfc Si:, 2oco 

v^amt/Ha, lb ft, ^tl^H, X, Yjjfa(D 

[0 0 4 6] -J-fcfc*>, i8l:^V^v?3 Wf;H 
a, 1 b(On-^ y^> = — ^SdMeHESJx*^ ^<E> 

ota^y^^jctr, j»ia*^SB3icBs**y i a 

/^^i^»$^So ^60j;9^^3^^-^/H a, 
1 b£0i|te£-£\ v'aWt/HaHy-^tS: 

LT©a>fc:fc*W#A*Sixfc&, ^3^^ 
1 b£^ y y^4ri-5 4:, K£*S 0 ^ 

^c^^A^^ey ftrv^y 7 h^TtctSo 

1 b<£>^ y y^frioTfTofcjflS, '^aWt/Ha 
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3 Wt/H b<7>^ y ^iCcfcoTfTofca^ v?3^ 

v? 3 mt/H a, 1 b<^i**lri>— *\ ^ 

[0 0 4 7] #cM, mil (a) - (f ) fcfflV^TJffa 

[0 0 4 81 HI 1 (a) ~ (f ) fit, rg|Sj £^5 
X*«rA*i-5W^^o-fe^Sr*i-t©t?*>5 0 mi i 

(a) ^fi^i-, rgJSrj h^lX^&AX-tZm 
■f, v? 3 mt;Ha, 1 b^rlH3te^i±-T, r#j <b 

y 7^t5o r(7)J:p{C. v^gWWla, lb* 
* y y^-r*fcl^5ftf^*rlft0a-t-r fcf^J: 9. HIi l 

(b) fr^-tx 9 frtzx^m rjtv^fci^j a^A^s 

(c) ^-ri5(c, ^sWt/nb^yy/^y 

^^i"5o v?3Wt/Hb^Wy^Jtl5 
WME»*— Ki:*3. St****- K-CWt, ^3 

w^Hbi^yy^tsi, an (c) - 

(e) tf^fJ: 5^ A***tfcS:*5iJJc#it-t-«a6||l 
<o rsMfrj bftolth, mil (e) as*-j-J:5fc:* ^ 

[0049] a:^ PFM«^in»s:Rnt£. 

[0050] -^ISSt 
fi, Wxl«BI i 2 (c^-r j: 5 ^> rra^t,Sft*~ 

*-kj -s^-r^o rs^ag^- 

[0051] ^y yy<2*M< 
M^ B e Bljffi (**»3) ^mtt, if A^^^rv^5^7 y 
^>3.^*y 4^cor^y ->3 v^n^^A^^^— 
hu aims ifc-f h^o/^^siw 

[0052] 7y s/^2SrM< ri-e, -r>^— 

*y M^^^/^ryy^- v^3 .>*«iB»L, 
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[0 0 5 3] *fc, Si^D/q ^-fcSMfcU fif^T* 

K »Jx.tf> 9 6 0 0 bps OUtfftiSlt) Tftttffl-C* 

[0 0 5 4] Ell 3*5**- J: 5i-> 

(si) ttt)f)V>, 7!) y<2&Mrtx (s 

2) , h««e— K3tt«MK*— K^*»U 

yn^^^W^^l (S3) , £fl7< — 
Sr^«9^fT< (S4) «t5i:ttt«J:v\ 
[0 0 5 5] Ell 3 a***-* 5 

:/o'M^fe«fci$frfc4§^ (S5) , ntoZfrZb 

I^WyT'L (S6) , ^o^^f-/^» 
«U ^«rfc*&* (S7) . STr^P^ic^-Y^ 
;v-7>y$ hHIW) L (S8) . ^y^^^°2 

*HHC*iSR2 afc*— /u*«*«*r*-S (S9) J: 

[0 0 5 6] El 1 3 #**-* 5 fc % 

-/Koasftfr-t-sahfrtt, -7V *s<2&mt (si 
o) , yc^y-c^wy^ (si i) u m 
(si2) , n^-t-^zmm-tz (s 

15) J;5l£LTt>J:v\, Sfc, ?)) y<2*Wt (s 

i o) , iT-^-/^t# (s i 3) , /p/^y-n 

yj^JVTy? (S 1 4) L, «^jM — sl'«:j£ft*-£ 
(S 1 5) X 5iwLTt £V\ 

[0 0 5 7] *H**lB«Oj)Rff*^-^— /u«B 

o oiw^y y^2*Ktt, wco^y^ 

/^Mt^*— SrRttfcj&s, 7j^2«:Rltf, ** 
SBS^JRfl^iBffilwii:^^^— **^-}-^ J: 40 

^ y 5/^2(OBBBB»^5«i< <c5o!>-eaa^*^— k 

t^tlS^- KX(i/^7 h*- Kcd^t^^tx.6o 
[0058] *HSE^^J^S8#aT-^- 

ffffiLTffiffit^^ 2o^ 3 i/^-Y-tvH a, 1 b£ 

aWt/Ha, lb £>^T% X^A* £ X^X** 

3 e 50 



14 

[0 0 5 9] 

at, ^tefi-y^tf^ztizm^Stt. stria** 

lo©^-y;HS^|j:i:, llWB* — y/Hft^ikoilk 
y half*- mcoS^p<— t V-fZ>m, 

So 

[0 0 6 0] Sfc, **KoW**3{clE<6^85#«^- 
»Bf^-y^4r«p«PLfc«fc, *-y/mfp*«*»6 

[0 0 6 1 ] Sfc, A*RTIBft±-C©««*lE«Urv^ 

■ Sftfcil>*< £ t> looiRS^Si:, ffiGlKtt 

$rt^> r £ -?sr* * y ±o±ro««^&Bfa©flMli 
****** *l£**^«£, Sr*flti-50t?, StR 

[Hi] ^Sfg*- KXWt'<<5r3> haft*- K"Cfe «9 % 
[0 2] #«B*-KXtt^-Sr2x hafflr*-Ktf*>9, 
[SB 3 ] K«PO***»ffi«o«»*^-p« 

[0 4] i?3?y><^^<D&Mmm*^-t¥~wmx*h 

[@6] (a) , (b) B-^iya-^^ 
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[0 7] (a) ttwt^y ra»fts:*j dSEM* 
ix-cv>a«fcS:BI-e*)*o (t) ia*^as 

[0 8] X*A**3«t^-yyu»»Sr#jai-t-6lHlK^ 

[09] ^mmmmm<om^m^^-^mMm<owmm 

[0 10] *^ffi^ffi^J<^«jfflra^^--/l-aiSttl^«EBS. 
[011] ( a ) - ( f ) tt, *^5£^fi»J^««ffi^ 
[012] *HJS^ffi^J^SJ^FS^p< — /MtlS«0>:Rltt 
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[013] ^XlK»ttM^«#<-T-^-/u«efl|(o^tt 

[014] (a) , (b) flE*0ftmtB&*tttii» 

1 a»«l(Dv?3Wt^ (Ii<D^-y^8t 



1] 
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